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Abstract: A 45-year-old-male who had underlying ulcerative colitis and presented with fever and dry cough. Initially, the
patient was considered to have invasive aspergillosis due to a positive galactomannan assay. He was treated with am-
photericin B followed by voriconazole. Nevertheless, the patient deteriorated clinically and radiographically. The lung bi-
opsy revealed eosinophilic pneumonia, and ELISA for Toxocara antigen was positive, leading to a diagnosis of pulmonary
toxocariasis. After a 10-day treatment course with albendazole and adjunctive steroids, the patient recovered completely
without any sequelae. Pulmonary toxocariasis may be considered in patients with subacute or chronic pneumonia unre-
sponsive to antibiotic agents, particularly in cases with eosinophilia.
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INTRODUCTION

Human toxocariasis is a zoonosis caused by Toxocara canis
or by Toxocara catis larvae [1]. Humans are infected through in-
gestion of embryonated eggs from contaminated soil, raw veg-
etables, raw meat, or pet hair [2,3]. Toxocara migrans in the
lungs is usually asymptomatic or accompanied by mild, non-
specific symptoms associated with transient pulmonary infil-
tration [4,5]. Here, we describe a severe case of pulmonary tox-
ocariasis mimicking invasive aspergillosis in an adult who had
been treated with immunosuppressants for ulcerative colitis.

CASE REPORT

A 45-year-old male presented with fever, cough, and non-
purulent sputum, which had persisted over a 3-month period.
The patient had ulcerative colitis that had been well controlled
with azathioprine and mesalazine for the previous 5 years. Pri-
or to hospitalization, he had been treated with antibiotics at a
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local clinic for 2 weeks without clinical improvement.

On physical examination, the patient appeared chronically
ill with a heart rate of 72 beats/min, respiratory rate of 20
breaths/min, blood pressure of 130/75 mmHg, and body tem-
perature of 38.2°C. Lung auscultation revealed crackles in the
right lung field. Initial laboratory tests showed a normal leuko-
cyte count and mild anemia (Table 1). Serum C-reactive pro-
tein levels (CRP, 109.8 mg/L) and erythrocyte sedimentation
rate (ESR, 116 mm/h) were elevated, but the increase in procal-
citonin (0.085 ng/ml) was not remarkable. Arterial blood gas
analysis and liver function tests were within normal limits.

Chest X-ray and computed tomography (CT) showed large
consolidations in the right upper lobe, middle lobe, and lower
lobe superior segments (Fig. 1A, 2A). Bronchoalveolar lavage
(BAL) was performed through the right upper and lower supe-
rior segmental bronchi. Microbiological investigation of the
sputum and BAL fluid for bacteria, mycobacteria (Ziehl-
Neelsen stain, culture, and PCR), and fungi were all negative.
Only Aspergillus serum antigen (galactomannan assay) was pos-
itive with a value of 0.76 (optical density cutoff value, >0.5).
With a diagnosis of probable invasive aspergillosis, considering
the patient's immune status and positive galactomannan assay,
amphotericin B (1.0 mg/kg/day) was administered for 8 days.
However, the patient's symptoms worsened, and the chest CT
findings showed deterioration (Fig. 2B).



426  Korean J Parasitol Vol. 52, No. 4: 425-428, August 2014

After percutaneous lung biopsy, voriconazole (4 mg/kg, in-
travenous every 12 hr) was given to the patient on the 9th day
of hospitalization due to concerns regarding resistance to am-
photericin B. However, despite voriconazole treatment, the pa-
tient complained of dry cough with persistent fever, and the
size of the right-side pleural effusion increased (Fig. 1B). A
pleural effusion assay showed eosinophil-dominant exudates
with a protein of 4,600 mg/dl, lactate dehydrogenase (LDH)
of 643 U/L, adenosine deaminase (ADA) of 13.6 U/L, and a
whole blood cell (WBC) count of 1,400/ul (eosinophils 40%,

Table 1. Laboratory findings at initial presentation and during
treatment

Hospital day 1 Hospital day 9 Agz;:ngg?y
WBC (count/pl) 8,800 9,600 6,600
Eosinophil (%) 5.8 10.5 6.2
Hemoglobin (g/dl) 10.2 9.7 12.0
Platelet (count/Ul) 483,000 616,000 332,000
ESR (mm/hr) 116 108 72
CRP (mg/L) 109.8 227.3 22.6
Procalcitonin (ng/ml) 0.085 0.359 -
AST (IU/L) 10 38 13
ALT (IU/L) 8 50 15
Glucose (mg/dl) 85 86 79
Protein (mg/dl) 6.3 6.6 7.0
Albumin 3.3 3.2 4.0
LDH (UL) 352 611 -
BUN (mg/dl) 1.2 9.0 14.3
Creatinine (mg/dl) 0.5 0.6 0.5

WBC, white blood cells; ESR, erythrocyte sedimentation rate; CRP, C-
reactive protein; AST, aspartate aminotransferase; ALT, alanine amino-
transferase; LDH, lactate dehydrogenase; BUN, blood urea nitrogen.

neutrophils 25%, and lymphocytes 35%). At that time, pe-
ripheral complete blood cell (CBC) count also revealed eosin-
ophilia, which had not been detected initially (Table 1). Stool
smears for parasitic analyses were negative, but Toxocara serol-
ogy was strongly positive (IgG antibody optical density, 2.059;
cut off value, >0.879) in ELISA. Lung pathology showed acute

and chronic granulomatous inflammation with many eosino-
phils (Fig. 3).
The patient was diagnosed with pulmonary toxocariasis. Af-

Fig. 2. Chest computed tomography scans in the lung window
setting showing large consolidations in the right upper lobe, mid-
dle lobe, and lower lobe superior segment at initial presentation
(A) and increased extent on the 9th day after hospitalization (B).

Fig. 1. Chest X-rays showing consolidations in the right upper lobe, middle lobe, and lower lobe superior segment at initial presentation
(A), increased extent of consolidations with right-sided pleural effusion on the 10th day of hospitalization (B), and complete resolution af-
ter a 10-day treatment course with albendazole and adjunctive steroid (C).
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Fig. 3. Lung pathology showing acute and chronic granulomatous inflammation with many eosinophils (H&E stain, A: x 100, B: x 400).

ter a 10-day treatment course with albendazole (400 mgb.i.d.)
and prednisolone (0.5 mg/kg/day), the patient’s symptoms
improved rapidly and follow-up chest X-ray revealed complete
resolution (Fig. 1C). The patient recovered without any se-
quelae.

DISCUSSION

The clinical spectrum of human toxocariasis is diverse, en-
compassing asymptomatic infection, ocular migrans, neuro-
logic migrans, and visceral migrans (hepatic and pulmonary
infection) [2,4,6]. Owing to non-specific manifestations, the
diagnosis of toxocariasis is frequently missed or delayed. The
seroprevalence of toxocariasis is high in the general popula-
tion. It is reported to be 5% in Korean adults and varies ac-
cording to geographic area: 2.4% in the USA, 4.0% in Switzer-
land, 20.5% in Brazil, 21.6% in Iran, and 30.4% in Nigeria [7-
9]. Ingestion of raw meat and uncooked cow liver is still popu-
lar in Korea. In this case, the patient had ingested raw beef
meat, but did not have close contact with pets. The prevalence
and clinical significance of toxocariasis needs to be further in-
vestigated.

In adult Korean patients with toxocariasis, lung involvement
was reported in 22.7% [10]. On lung histology, eosinophil-
dominant inflammatory responses are observed during the
early stage, while histiocytes are collected around the degener-
ating larvae, occasionally forming granulomas in the late stages
[11]. Eosinophilic lung disease is a typical manifestation of
pulmonary toxocariasis; however, this condition can be in-
duced by a heterogeneous group of disorders, including infec-

tions (especially parasitic and fungal), adverse drug reactions,
connective tissue diseases, allergic bronchopulmonary aspergil-
losis, Churg-Strauss syndrome, and paraneoplastic syndrome
from lymphoma or metastatic disease [12,13]. Although histo-
pathologic findings and peripheral eosinophilia may be useful
in diagnosing toxocariasis, Toxocara larvae are rarely identified
in the tissue. Thus, serological tests (ELISA for Toxocara antigen)
are required for the diagnosis of toxocariasis.

In this study, a false positive galactomannan assay might
have contributed to the delayed diagnosis of pulmonary toxo-
cariasis. A false-positive galactomannan assay can be caused by
antibiotics (most commonly piperacillin-tazobactam, amoxi-
cillin or amoxicillin-clavulanate) or intravenous fluids con-
taining sodium gluconate [14,15]. False positive results may
occur in patients infected with fungi containing a cross-reactive
galactomannan (e.g., Histoplasma capsulatam) [16]. In addition,
numerous foods (pasta, rice, soybean protein, etc.) contain ga-
lactomannan, so damage to the gut wall may enable transloca-
tion of galactomannan from the gut lumen into blood, there-
by producing false-positive results [17,18]. In the present case,
the patient had neither concurrent infection by cross-reactive
microorganisms nor had he received aforementioned antibiot-
ic agents. However, the patient had been suffering from ulcer-
ative colitis, so the false-positive results may have arisen from
an influx of galactomannan-degraded products through the
disrupted intestinal mucosal barrier.

As previously reported, most cases of pulmonary toxocaria-
sis are asymptomatic, manifesting as transient and migratory
pulmonary infiltrates [19]. In symptomatic cases, a short course
of albendazole treatment (400 mg twice daily for 5 days) is rec-
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ommended, and adjunctive steroid therapy produces rapid
improvement in the clinical course [2]. However, recent clini-
cal studies showed a low cure rate (32%) and recurrence after
5-day albendazole therapy [20,21]. For this reason, some re-
ports recommend treating toxocariasis with albendazole for 4
weeks or longer [22].

In summary, pulmonary toxocariasis should be considered
in patients with subacute or chronic pneumonia unresponsive
to antibiotic agents, particularly in cases with eosinophilia.
Further studies are required to establish the optimal duration
of albendazole therapy, which may need to be stratified based
on the transmission routes, infection site, and disease severity.
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